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vmmm 

{Dioscorea membranacea Pierre ex Prain & Burkill) fla dioscorealide B (DB) 5r|Vi5 

■uanain!j?iTU‘i)a^iviliHfmdiI‘3Fil^vi?nfj'aG^ I'li'u IiFiia^a iLastlifi'uiiviaa^iaa iiJuiri'u 

mTinwswmiHaiTiJTstnau triazole viSFiaiauijSLiJ'uaiifiia^iTOTiiLcistaiTFnufiumTiaTUiiSuI^n'uatji^imTVicntJ 

^ ^ ey H 

Laicumul^'iia^iin mua^nm'ja-^LFinsi'MLLfi^ muwawa^LiasifiaifnTAi'tja-iwciwa^ w'U'um'avi^fia^'ua^CiT^piJisiff^flL'waflntnwaDa^mi 

1/ q q 

H?n‘3'iJ‘3s;nau triazole ^ani'jHwawa^LiasiiJiiJoaifni DBl'ULVil'TtinLa'ul^I^aii^a'H'iJisinau triazole HllH triadimefon (TDM) 
paclobutrazol (PBZ) licit: hexaconazole (HEX) fniuiTOmatii^cit: 15 licit 20 mg/l iiJiauiyiaunumTlijTi^aTiiiJ'uwyi^cia^fnu™ 
iluTo^ciiTcitcnamamwaia 15 mauvia'iiJcin 20 tu ■nu 5 of-i iicitinuinaoiwoiTiaaia 21 mauTO-nJcin lAiin'o mi 

■51^ PBZ ^FnouiTOTO 15 mg/l iwowilovnlniiwa^cl^ 180.11±36.80 nfiJ^a^'u TDM PBZ licit HEX ■MfniwiTO'ti'u 15 mg/l 

ay I ay 

'UTVi'un?f^ivil'i£im?i^?i^ iicitliJSfn'iuii^nm-in'uvn-acifiS'jtviTo^a^vi^cia^ I^aS’UTvnlna^ivilo 650±122.47 816.67±116.90 licit 

<u ^ 

616.67±194.08 nfu^a^'u fiTuiJIuoaia'Ta DB I'uvina^vi^cia^lijCiFn'iuii^nm^n'uvn^ffnS £imatil'U‘8T-3 1.82±0.18- 

2.13±0.11 %w/w 

RTaTREU: Dioscorea membranacea Dioscorealide B aTjiJTtnau Triazole WciwSi^ 


Abstract 

Dioscorealide B (DB) is isolated from the rhizome of Khao-Yen-Tai {Dioscorea membranacea Pierre ex Prain & Burkill). 
This bioactive compound exhibited cytotoxic activity against cancer cells. In addition, the rhizomes are used for the 
treatment of various diseases such as AIDS, dermatitis and lymphopathy etc. Triazole compounds, fungicide, and plant 
growth regulator are widely used in agriculture to stimulate root growth, photosynthesis, yield, and yield qualities. Therefore, 
the objective of this study was to investigate the effect of triazole compounds on yield and DB content in rhizome of Khao- 
Yen-Tai. Triazole compounds including triadimefon (TDM), paclobutrazol (PBZ), and hexaconazole (HEX) were drenched into 
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the soil at the concentrations of 15 and 20 mg/l, comparing to non-soil drenching as the control treatment. Triazole 
drenching treatments started at 15 months after planting, for 5 times at 20 day-intervals. Rhizomes were harvested on 21 
months after planting. Result revealed that PBZ drenching at 15 mg/l showed the highest rhizome dry weight as 180.11±36.80 
g/plant. TDM, PBZ and HEX drenching at 15 mg/l resulted in the highest rhizome fresh weight with non-significant difference 
as 650±122.47, 816.67±116.90 and 616.67±194.08 g/plant, respectively. DB content, 1.82±0.18 to 2.13±0.11 %w/w, was not 
significantly different among the treatments. 

Keywords: Dioscorea membranacea, Dioscorealide B, Triazole compounds, yield 


’tiniaulli (Dioscorea membranacea Pierre ex Prain & Burkill) Dioscoreaceae Vilan^flficiaEJ (Burkill, 1951) 

fimlla^a'a'u (Boonyaratanakornkit 

and Chantarateptawam, 1993; Thapyai, 2004) mafriwi 

I'jflVicna'a'Q^ L'ii'u uasil'jpi'uiLViaa^iatJ liJ'uIi'u (imn, 2547; n'uvi'ui itasiflajsi, 2550; 'W'uvia'j itasa'jai'W'j, 2555; 

Saekoo et al., 2010) Lwa'uiLVilTliinLa'ulra'ivi^aauqviByn^ifia'anyitJian^I^tjH'uiitcisiiavn'uaci lAiuni 

mTU3j imSfn'ijJiiJ'U'Hwai'BciaiJnmaa (aBOJiAii itasifloit:, 2552; Itharat et al., 2004) 'uanain^ &£iqyiB^Tum‘3im 

(Tewtrakul and Itharat, 2006) Nitric oxide (Tewtrakul and Itharat, 2007) qviBliTum‘3ani?nj (wmnBa^ itasiflfUt:, 

2555) iSailiaTjan^wiitan lAiuni aTj^itanlliain^inLa'uT.li^an^^naLayn'uaci fla dioscorealide B (DB) (Itharat, 2003) flqyiBliTU 
I'aaausiif^iJa^ (COR L-23) i'8?ia3JKLf^LliTU3J (MCF-7) ?f^Ucii:fiw?i^ai'S?iaiJn3ma^ian'uaa (Itharat et al., 2003) 

<u ’ 

?n‘3iJ‘55inau triazole £ifla!?f3J'u3iiJ'u?n‘5fiia^i^a‘3iit?it:?n‘3i‘5^nT3iaBnji3uI^'MHn'uadi^it'iAi‘5Vi?nal'uyn^m‘3Ln wa 

s 

(Kishorekumar et a/., 2006) ?n3Ji‘3a'BniIiH'H‘am^m‘5LiJfla'uitiJci^yn^?f1‘57yiaiitcisi?77viai im m'jiaiuiiSuI^'ua^^'Uci^ci^ n'jsili'u 

' ij ^ 

nTJLaBtyLSuI^'Ua^'ain I'WUPniJJViinT.U (Kamountsis and Chronopoulon-Sereli, 1999; Berova and Zlatev, 2000; Sridharan and 
Raja, 2015) mua^‘3im‘3Wm‘3i™it?f^ I^aCilJ1ina!flciaI‘5^ciaia uasiPifial'a^ciaCimu^'U (Tekalign and Hammes, 2004; Li and Yang, 
2004; Gopi eta/., 2007; Mobli and Baninasab, 2008) 'uanainy ai'JlJ'aSinaul'UnEjU'Ua^ triazole amJTan'vflH'HWUVlTU^aafmt: 

i^a^ainliJmuncilnl'um‘3?ffi^?n‘3m'ua'uw?ia?f'3t: WTiiHriBiJUTumB lipid peroxidation itasim'aiaautia^wU'^i'Bciaci^ci^ 
(Zeng et al., 1994; Leul and Zhou, 1999) ?n‘3'Maal'Und3Jt)a^?n‘3lJ‘3t:nau Triazole flvicna'a'Q^ ITO triadimefon (TDM) [l-(4-chloro- 
phenoxy)-3,3-dimethyl-l-(l,2,4)-triazol-l-yl-butan-2-one], paclobutrazol (PBZ) [(2 RS, 3 RS)-l-(4-chlorophenyl)-4,4-dimethyl- 
2-(l,2,4-triazol-i-yl)-pentan-3-ol] itcl" hexaconazole (HEX) [(RS)-2-(2,4-dichlorophenyl)-l-(l/-/-l,2,4-triazol-l-yl)hexan-2-ol] ain 
‘jia^i'U'ua^ Gopi itasiflajt: (2007) flnw'iwa'ua^m'j'ai^ama HEX itat; PBZ 20 mg/plant I'uitfl'aavi (Daucus carota L.) 

TAiudn PBZ TiiW anthocyanin IiIbw fi'a^asiSl'U proline mjjmadi^CiijaEfifSfy amu HEX carotenoid ■uivnln?!^ 

ilnviilnitw it?isi?'33jnfit)a^‘3inm3J3Jin5'u itasiw PBZ itat; HEX TiiHiJBtnajflcial'j^ciaia itasflcial'j^cia'u 

Hai"? ‘3'33Jwmunan‘3‘5Ut)a^?n‘3liTua'UWfia?f‘3SiW'MLiJ'uia'ul'8JJ (ascorbate peroxidase, APX) itasiM'aia'ulTO (reduced glutathione, 
GSH) 'uanainy t'u D. rotundata Poir iCia‘3i^ma?n‘5iJ‘5t:nau TDM 'Mpn'iuLTO'li'u 15 mg/l itat; HEX 10 mg/l lAiun'i 111 

H tuber fiilTWun?f^ tuber (Jaleel et a/., 2008) ann 

fla!?f3Jij3‘t)a^?n‘3iJ‘5t:nau triazole I'UfiTjyi^cia^u a^fla^aiJ'jsia^flmaflnwiwfitia^m'jHfn'JiJ'jsinau triazole fla TDM PBZ itat; HEX 

s s 
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ailntduEisQsnnt 

iIiiw'TH'us'linLa'ul^^iniJil'uaiifia'a'uim'u u'liJanl'uma'uiAiq'Wfnfljj tai.pi. 2556 I^£JiJ?inT,‘un‘5sifn^‘n?n?f3n'M 

<1 <U <U I <u 

Sia'uwTUPi'uancn^ 50 cm Sia^iJcinfla ^'uluniuiJviajn yi'jiaviEJTU S'uwau {Jaflan itasifiTuanciu a^'jiaTU 2:2:1;1;1 

^ <1 <u ^ s 

35 kelaila 16-16-16 a^n 10 p/pot l'ui'uiJ?inucisiVia'5iJ?inyin*i ma'u 50 % lAifaum 

HiIiYifi'T'u itw^m'jHiIimaLljJ'n^aTJiJ'jtinau triazole maHaimiviyamTAlu 

?n‘3iJ‘35inau triazole ^M'umiyi^cia^ Imm TDM PBZ itasi HEX 2 fla 15 itasi 20 mg/l nJiaumaunu 

nTjlu'ii^aTjiJ'jsinau triazole iiJ'uS^yi^cia^fnuflu iSm'jHaiiiJ'jsinau triazole 

<1 

1 l/pot Jatja^viiPiu tai.pi. 2557 mamdaia 15 ma'uvia'TiJtin uasiVia'Tain'U'uyin*! 20 iv a'ua^ma'UTAiqpiama'u 

I s “U s • I 

TAi.Pi. 2557 “jiTj 5 Pif-T muina'TLVil'imaaia 21 ma'uvia'TTJan I'uma'unTJfiTn'ue tai.pi. 2558 mivi^cia^S 3 =81 'Bias 3 

<i <u s 

TjTj^fi'uivi'una^I^awiviliTT'TViTjpi TliivililTJtJTuin^«l itasiaTj'MaaivifiS 50 °C tjtu 72 mavn'u'ivi'unuw LPilajjaTjam 
ainiVill'tiniaTjlIiPnTJiBDa^ Sukkarn and Itharat (2009) I^ailiLVili^Mainm'aaTJitwaTUTU 10 gM'Utn^iLn'l chloroform 

3 Pif-T imasiPif'TViTjn'M^l'iTjTu 3 iTj aPi'jiaTuitlaiSa'Htjitwpia chloroform 1 : 3 I^aTjBTJiPiB n'ja^li'ian'jti^Twn'ja^iTja'! 1 aifiTj'uiIilTj 


evaporation hot air oven itcisiniPi‘3it:T8vnTJl3Jia!?n‘3 DB aifiLVili^nLaTjlIi ^PiuiJci^ainnBDa^ Sukkarn and Itharat 

(2009) I^a'Ui?n‘5?in^'Ml^ 10 mg lain eppendorf lStj acetonitrile 1 ml eppendorf parafilm ainTJUTlillJ sonicate ilJu 
ntn 15 TJi^ itanfiBa^WTU filter membrane dtji^ 0.45 pmlalTJtn^ vial TiPinsiTTTJlTJiaiamj dioscorealide B ^oaLPila^ HPLC 
(High Performance Liquid Chromatography) Sto Agilent Technologies lU Agilent Technologies 1200 Series (Analytical, USA) 
H column Luna Cig pniTJtJn 250 mm x 4.6 mm I.D., 10 pm (Phenomenex, USA) ■nfawnp guard column HlsiUP gradient 
ItjaPiBiaTU 70-55% (A) 0-10 tji^, 55% (A) 5 ■un^, 55-30% (A) 15 tj'tm, 30% (A) ■Mintn 5 'Uivi, 30-70% (A) 'm 

I i/ 

ntn 2 'ui^ itasi 70% (A) 8 tjtm dmitn 45 ■un^/^nadi^) mobile phase fla ill (A) itasi acetonitrile (B) flaPinaTum"? 

iPiaaTj^Da^aiBiyiinu 1 ml/min itcisi3^?n‘5mlTjTJl3JiPi‘3 10 plI^aHpn'iTJanpiU'u 270 nm mTjntuTJlTJiaiaTJ dioscorealide B 
iTJlaui^apnun'jTHTJiPi'Jtn'U dioscorealide B 

m^itwufiTaViPicia^itTjp completely randomized design itasi'UTtiaWciTJiniPi'Jlsi'MPniTJitTj'jTj'JTU (analysis of variance) 
iiJlapiviappnmjitPinpii^'ua^piiiaflal^anB DMRT ■Misi^TjpniTJL^aTT'u 95 % SAS 


wa ii,Eis'3^)nBa!W£innBvi^3a'3 

TDM PBZ itcit: HEX ^pniTTiTOtiTj 2 “jsi^Tj 3a 15 itcisi 20 mg/l iTJlaui^aunpm'jlTJ'n^aTJTj'jsinaTj triazole liItj 
i^Yi^aa^pnupiTj TAiin'i fiTjHaTj PBZ‘MpniTJitiTj'li'u 15 mg/l 7iiHLVil'iflTliviTjn?i^?i^?i^adi^£i'uaE?i3'nj I^aSTlTMiIna^ivili 

<1 -> <u s 

I i/ 

816.67±116.90 nfjjpiali'U itpilTj'iiPinm^n'uvn^afiSnTjm'jHaTj TDM itai; HEX ^pn'iTJiTOti'u 15 mg/l fliliviTjna^ivili 650±122.47 
itat: 616.67±194.08 nfTJpiali'U piitjeTIW aTum'jHai'JTT-T 3 ti'U^^pn'iTJLTO'ti'u 20 mg/l flil'iviTjna^ivilidiitciKlTj'itPinpii^n'uvn^afiS 
nui^Yi^cia^pnTjpiTJ^lTJlraTaTj'jsinaTj triazole wCiTl'iviTjna^ivilTuaa'Mapi 333.33 ± 115.47 nfTJpiaw (Table 1) aTuiIiviTjnitwivili 
TAiuni PBZ 15 mg/l £iTlivi'unitwivili?i^?iPiadi^£i'uaEii3'nj 180.11 ± 36.80 nfTJpia^’Tj PBZ'MpniTJ 

irati'u 20 mg/l TDM itfit: HEX TT'T?ia^pn'i3Ji'l)3j'ti'u3'uivi'unitwivilidiitci5il3jimnm^n'uvn^?ifi3nTjm‘5l3j'‘5i^?n‘3 ainwamiviPicia^asi 
m'unim'jHaTj PBZ ■Mpn'iTJLrati'u 15 mg/l amji'ja'viiHwciwSpiLVilTlinLa'ullimTJTJin^Tj TT-rCaiaiiJ'ULTAi-jit: PBZ ^pniTJirati'u 15 
mg/l aiTJTjan'jsiTOm'jafi^Mpilpi'Q'u (Grossman, 1990) ^^wwaHSm'jmTjai'UTUi'BciaTJin^'u nTJTT-Ta-TaiTJTjaffpff'Tm'jWLPi'jiTBaTj 
luaiiciaTj 7iiW'H‘a?ifi^cTili'ulli3'ulli3 (Hammes and Nel, 1975) a^7iiHivili£it)'ui^lviui5'u iIiviTjna^itcisiTliviTjnawa^mTj^'u wai"? 
iTjfiETTJ triazole flpn'iTJiaTAnsiiaiiJa^pianTjn'jsiwnTjLalnjmTjIpitia^'HwQ^pii^q miti^cia^Da^ Gopi itasipiait: 

(2007) TAiin'i fiTjH HEX 20 mg/l iTjapiBavi (Daucus carota L.) TTiHiI'ivi'un?!^ iIiviTjnitw itasi^nTjncitia^'nnmTJ^'UTJinnnit'uli'u^ 
?iTU Panyapruek itasiPiait: (2016) TAiun'l TJ'UETllJsiVia'T {Manihot esculenta Grant) iSaHaTJ PBZ ‘MPn'lTJLratlTJ 30 mg/l 
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tuber ■uanaifi'ul'u D. rotundata Poir. ma‘3i^^g£j?n‘5iJ‘5t:naiJ TDM (15 mg/l) itasi 

HEX (10 mg/l) ■null TiiW tuber (Jaleel et 

oL, 2008) 

iJ1uia!?fT3 DB ‘ua^iwimamumEJ'j^aiEj 21 ma'uviwiJan taiuii triazole3 'MpniuiTO'li'u 

s <u 

15 itasi 20 mg/l flilluio! DB IjJimn^i^n'uvn^aaSnumaljJflm'j'ji^aTj I^aSiJIuiajaTJ DB 1.82±0.18 2.13±0.11 %w/w (Table 

1) m'jHai'JiJ'jsinau triazole DB 3^5^) 'w‘aim?it:‘awtii:f1m‘5^au?fua^^a‘aw 

<u 

itcii:fni3JiTO'l)'UDa^?n‘3^1^fuit^nm^n'U Chinese potato {Solemostemon rotundifolius) 'WU'Jl m'sHai'? TDM 15 mg/l 

Itai: HEX 10 mg/l 'MiHiJBuiaiaTJ'ViSagCl'U tuber muTO (Kishorekumar et al., 2008) flTul'U D. rotundata lAluni TDM 15 mg/l 
itai: HEX 10 mg/l muffT? proline itclt: total phenol I'U tuber (Jaleel et ai, 2008) PBZ ^a^H'MPniULTO'll'U 15 mg/l 
■n°iH?nuT3an‘3t:^'um‘3?ffi^?n‘3Vi3afi2l'u D. rotundata l^muuin^'u (Jaleel et a/., 2007) aiaiiJ'uliJlIiaifn'iui'liu'li'U'ua^ 
?H‘5iJ‘55inau triazole yil'Baiaa'^ljJivijjnsiau^anTjn'jsili'uHafi^aTj DB imadi^limiw m'aHai'JiJ'jsinau triazole 
nan 15 mg/l £iifual‘uu^at:nat:^'unia?ffia?fia DB I'uiwi'tinLa'ulli itmaaCimafln'wimjjmjj^ali/l'ua'uifl^ 


aailwa 

maH?naiJai:nau trizole (TDM PBZ itat; HEX) a'ljjiaamuwciwS^'uaaivilTlinLa'ullil^I^aaia PBZ 15 mg/l 

TiilmwaCiwciwa^ w'lIivi'una^acisi'uivi'unitwwa^adiaCi'uaEiiflU) immaWaiaiJasinau triazole ■Mfla'ijji'liu'li'u 15 itasi 20 mg/l aaljj' 
?H3Jiaam3JiJB3Jia!?na DB T.’uiwi'linia'ullil^ 


Pi'i'tiaufia! 

aTuaaa^l^funia?f'uu?fu'uain IflaamaaaialuaTuaaal'ua^jjfln'wiitcisima'Hai'ui jjvnayiaiaaaaaitvia'aiS “tiaaEiTunaTu 

^ s 


tansnaa'i'aa-a 


ima muia'ui. 2547. a^aau^'ifuajj'ulTAiafn'yilapiuKLfa. naaivnAia; 'uaa'u w £ima. 102 viui. 

9 / <y <, (, <, 

wninaaa yiaa^Sa, uinw^, auaa iJTuviaa, pilla/n ilaavi'u itasiaatuiAia atif^il. 2555. niaauaamaafia PGE2 ami'Bcia RAW 
264.7 ^anivi^aTuiI^a EPS ‘uaaaiaainMa'IiiaLa'ulli (Dioscorea membronocae). vi'ui 54. lu: maiJasi'aumlatiiaa'aima 

<u <1 

1 uviiaviaiaaeaaupn?!^'!. 

■Hwaa viinj?fn?i uasiaafuiAia 351^14. 2555. maflfi'wimaaanqviBitcisinciln'uaa Dioscoreanone ainaiaan^witacinasaaDaa'MTliia 
La'U'S'u^ Dioscorea membronacea I'umaau&maLaBnjDaaiTOasjsiifaiJa^. aiaaTuaaaaiJuasJuanl. cfTunaTUflaisinaajjma 

«/ <u 


maa^jjpinwi EfTunaTunaayi'u?fuu?fu'uniaaaaufisi3JvnayiaiaaBaa3Jpn?f^‘3. 28 vi'ui. 

S “IS 

a'UYi'ui ivi1au)3jaf=i?i, aaoiiAia a^f^il itasi'HflwB Tjaima. 2550. ^aaavi'iqviBimanL?fijat:auiJa^ itasici^HDaaaiaamainiwTMTlinia'u 
Iwuvi^ciaa. a. ?fa‘t)cia'UflB'uyi‘!a'uuayiaapia?f^‘!ucisiiyifaMci3. 29: 49-57. 

<u 

aatu'wa aBa^il, “aaiJcitJ L^'aa'uu iiasialcifm aail'u^fln^flB. 2552. naaflnwancilnnaaaanqviBasi^ua'UDaaaaaan^ iias Dioscorealide 
B ^aL'saasjsiilama'usjaan'Ma'IiaaLa'U'aw Dioscorea membranacea. 3JViaayiaaaa?fa't)?ia'UfaB'uyii aa'Ucia. 29 wa. 
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Table 1 Effect of TDM, PBZ and FIEX drenching at the concentrations of 15 and 20 mg/ on fresh weight, dry weight, and 
dioscorealide B (DB) content of Khao-Yen rhizomes. 


Triazole Concentrations 

compounds (mg/l) 

Fresh weight (g/plant) 

Dry weight ( g/plant ) 

DB (%w/w) 

TDM 

15 

650.00 ± 122.47"'" 

116.83 ± 26.04'" 

2.12 

± 0.58 


20 

450.00 ± 88.83'"" 

101.07 ± 47.98'" 

1.97 

± 0.38 

PBZ 

15 

816.67 ± 116.90" 

180.11 ± 36.80" 

1.96 

± 0.15 


20 

416.67 ± 231.66'"" 

74.20 ± 31.11'" 

2.12 

± 0.08 

HEX 

15 

616.67 ± 194.08"'"" 

104.93 ± 43.05'" 

2.13 

± 0.46 


20 

500.00 ± 154.92'"" 

102.23 ± 21.81'" 

1.82 

± 0.18 

Control 


333.33 ± 115.47" 

81.68 ± 23.87'" 

2.13 

± 0.11 

F-test 


* 

* 


ns 

Means ± standard deviation (SD) followed by the different letter within 

each column are significantly different according to 

Duncan’s multiple range test 

* significant at p<0.05 

non-significant (p>0.05) 
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